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PROBLEM TO BE SOLVED: To realize thin-shaping, 
improvement of rotational accuracy such as a run-out of 
a rotor, prevention of oil flowing-out, and increasing of 
durability and reliability at the same time. 
SOLUTION: In the spindle motor equipped with a 
bearing of a full-fill structure, a taper seal part is radially 
arranged in parallel with a radial bearing part, and a 

ti 

dynamic seal part is provided between the bearing part 
and the tape seal part using a spiral groove. This makes 
it possible to thin-shape the spindle motor and the disk 
drive equipped with the motor without sacrificing the 
volume of the taper seal part, the bearing rigidity of the 
radial bearing part, the tightening strength of a shaft and 
the rotor, and run-out accuracy of the rotor. Application 

to higher rotational speed can be realized because the dynamic seal part functions against a 
centrifugal force. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A bell shape sleeve, and the inner skin of this sleeve and the shaft which counters radial 
through a clearance, While being attached in the disc-like thrust plate with which one field counters in 
the direction of an axis through one end face and clearance between these sleeves while extending to the 
method of the outside of radial in one edge of this shaft, and the other-end section of this shaft One end 
face of this sleeve, and Rota which has the circle configuration flat side which counters in the direction 
of an axis, The bush with which the other-end section of this sleeve is equipped and which counters the 
field list of another side of this thrust plate in the direction of an axis through the end face and gap of 
this shaft, The oil held continuously, without breaking off in the clearance formed [ this shaft list ] 
between these bushes at this thrust plate and this sleeve list, respectively is provided. It is the spindle 
motor which supports relative rotation with this bush at this thrust plate and this sleeve list using the 
dynamic pressure by which induction is carried out to this oil in this shaft list. Between the inner skin of 
said sleeve, and the peripheral face of said shaft In the direction of an axis, the radial bearing section of a 
pair estranges mutually and is constituted. To one field list above of said thrust plate at the field list of 
between the other-end sides of a sleeve, and another side of said thrust plate between bushes The 
cylinder wall which the thrust bearing section is constituted, respectively, and hangs from said circle 
configuration flat side in said Rota, and counters radial through the peripheral face and gap of said 
sleeve is established. The gap formed between the inner skin of this cylinder wall, and the peripheral 
face of said sleeve Along with the clearance dimension of this gap constitutes the taper seal 

section expanded gradually from this circle configuration flat side. Said oil While being continuously 
held to said taper seal section through between said circle configuration flat sides and one end faces of 
said sleeve The spindle motor characterized by what an interface with air is formed only in said taper 
seal circles, and the spiral slot for energizing said oil to the method side of the inside of radial is formed 
in said circle configuration flat side and one [ at least ] field of one end face of said sleeve for. 
[Claim 2] While inner fitting of said sleeve is carried out to approximately cylindrical housing, between 
the inner skin of this housing, and the peripheral face of said sleeve The free passage hole which enables 
mutually the free passage of said oil held between said oil which penetrates this sleeve in the direction of 
an axis, and is held between the other-end sides of a sleeve at one field list above of said thrust plate, 
said circle configuration flat side, and one end face of said sleeve is formed. The spindle motor 
according to claim 1 characterized by things. 

[Claim 3] Said sleeve is a spindle motor according to claim 2 characterized by what is formed from the 
porous oil impregnation sintered metal. 

[Claim 4] Said Rota is a spindle motor according to claim 1 to 3 with which the other-end section of said 
shaft is characterized by what it has for the approximately cylindrical seal bush where said cylinder wall 
hangs from the radial heel of one [ this ] direction end face of an axis, and the rotor hub which fixes to 
the peripheral face of this seal bush while it is equipped with while and the direction end face of an axis 
makes said circle configuration flat side. 

[Claim 5] It is the spindle motor according to claim 4 which the step which carries out a cavity to the 
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method of the outside of radial is prepared \n the inner skin of said rotor hub, and is characterized by 
what said rotor hub is concluded for by said seal bush so that this step and this lobe may fit in each other 
while the lobe which projects in the method of the outside of radial is prepared in the peripheral face of 
said seal bush. 

[Claim 6] Said Rota is a spindle motor according to claim 1 to 3 characterized by what said cylinder 
wall bends the radial heel of this seal washer in the direction of an axis, and is formed while one field 
has the seal washer of the shape of sheet metal which makes said circle configuration flat side. 
[Claim 7] It is the disk driving gear characterized by said spindle motor being a spindle motor indicated 
to claim 1 thru/or either of 6 while having the spindle motor which is fixed to the interior of housing and 
this housing, and is made to rotate this record medium in the disk driving gear with which it is equipped 
with the disc-like record medium which can record information, and an information access means for 
writing in or reading information to the necessary location of this record medium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the disk driving gear equipped with the spindle motor 

and this which use the hydrodynamic bearing which uses oil as a working fluid. 

[0002] 

[Description of the Prior Art] In the spindle motor for a hard disk drive, the hydrodynamic bearing 
which carries out axial support using the dynamic pressure of oil is being adopted. 
[0003] An example of the spindle motor which uses such a hydrodynamic bearing is shown in drawing 
1 . The spindle motor which uses this conventional fluid hydrodynamic bearing Between the peripheral 
face of the shaft b which makes Rota a and one, and the inner skin of the sleeve c in which this shaft b is 
inserted free [ rotation ] The radial bearing sections d and d of a pair estrange in the direction of an axis, 
and are constituted. Moreover, between the thrust bushes f which blockade the inferior surface of tongue 
of a thrust plate e, and one opening of Sleeve b in the list between the top face of the disk-like thrust 
plate e which projects in the method of the outside of radial from one edge outside peripheral surface of 
Shaft a, and the flat sides of the step formed in Sleeve b The thrust bearing sections g and g of a pair are 
constituted. These radial bearing sections d and d act on the restoration to the Rota a alignment and a 
revolving-shaft alignment falling (inclination). Moreover, the thrust bearing sections g and g have the 
operation controlled so that this surfacing may not become more than the specified quantity at the same 
time rotation flank material, such as Rota a and Shaft b, surfaces them. 

[0004] In a shaft b list at a thrust plate e and a sleeve c list between thrust bushes d A series of minute 
gaps are formed. All over these minute gaps It is held continuously, without oil breaking off as a 
lubrication fluid (such oil maintenance structure of bearing), gl and gl are formed in the herringbone 
groove dl for carrying out induction of the dynamic pressure to the radial bearing sections d and d and 
the thrust bearing sections g and g which are described as "full philharmonic structure" below into oil at 
the time of rotation of Rota a, and dl list, respectively. 

[0005] Moreover, the herringbone grooves dl and dl which come to connect the spiral groove of a pair, 
and gl and gl are formed in the radial bearing sections d and d and the thrust-bearing sections g and g, 
the maximum dynamic pressure is generated in the center section of bearing in which the connection 
section of a spiral groove is located according to rotation of Rota a, and the load which acts on Rota a is 
supported. 

[0006] In the thrust-bearing sections g and g, in near the upper limit section of the sleeve c located in the 
opposite side in the direction of an axis, the taper seal section h is formed, the surface tension and the 
atmospheric pressure of oil balance, and the interface consists of such spindle motors. That is, the 
internal pressure of the oil within this taper seal section h is maintained by the equivalent pressure on 
atmospheric pressure and parenchyma. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the spindle motor which uses the 
conventional hydrodynamic bearing as shown in drawing 1 , the taper seal section h, the radial bearing 
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sections d and d, and the thrust bearing sections g and g are formed in the condition of having aligned in 
the direction of an axis so that it may be illustrated, for this reason, when it is going to thin-shape-ize the 
spindle motor of such a configuration Each direction dimension of an axis of the radial bearing sections 
d and d (the direction dimension of an axis of each radial bearing section) the following - "bearing 
width of face" — indicating — the distance between bearings (the distance between each radial bearing 
sections) the following ~ "a bearing span" ~ indicating ~ if it is going to secure the bearing rigidity of 
the radial bearing section determined, it will become difficult to secure the direction dimension of an 
axis of the taper seal section h, and the volume of the seal section will decrease. Moreover, if it is going 
to secure the distance between the radial bearing sections, and the direction dimension of an axis of the 
taper seal section h both, it will become difficult to fiilly secure Shaft b and the conclusion section of 
Rota a. In addition, since Shaft b and the conclusion section with Rota a will be considerably located in 
the upper part rather than the upper limit section of the radial bearing sections d and d, the center-of- 
gravity location of the rotation flank material which consists of members, such as Rota a and Shaft b, 
will be located in the location estranged fi-om bearing. 

[0008] Namely, if it is going to thin-shape-ize this in the case of the spindle motor of the above- 
mentioned conventional structure, when the bearing rigidity of** radial bearing section will be thought 
as important : while the volume of the seal section decreases and the joint strength of a shaft and Rota 
falls When the volume of** taper seal section which the center-of-gravity location of a rotation member 
estranges from bearing is thought as important : while the bearing rigidity of the radial bearing section 
falls and the joint strength of a shaft and Rota falls When the center-of-gravity location of a rotation 
member is thought as important in the joint-strength list of** shaft and Rota which the center-of-gravity 
location of a rotation member estranges from bearing: The seal volume will decrease and the bearing 
rigidity of the radial bearing section will fall. The trouble resulting from these **s thru/or ** is 
described below. 

[0009] First, reduction of the volume of the taper seal section h reduces the amount of oil which can 
naturally be held within the taper seal section h. In the bearing of fiill philharmonic structure, oil is held 
over the whole clearance formed in bearing circles, and the volume augend by the thermal expansion at 
the time of a temperature rise also especially increases very much. For this reason, when the volume of 
the seal section cannot fully be secured, the outflow of oil occurs easily. 

[0010] If the outflow of the oil from the above bearings occurs, an exhaustion of oil will arise at an early 
stage in the bearing department, and it will become the cause which spoils the endurance and 
dependability of bearing. Moreover, in a disk driving gear like hard disk drive, if the oil which flowed 
out of bearing disperses in a driving gear, it will adhere to the head by which contiguity arrangement is 
carried out at the recording surface of a disk, or this, and will become the cause which causes a lead 
write error. 

[001 1] Next, when the bearing rigidity of the radial bearing sections d and d falls, naturally the rotation 
precision of Rota a falls. For this reason, when an external vibration and an external impact are 
impressed to a spindle motor, recovery of the posture of Rota a takes time amount, contact sliding with 
Shaft b and a thrust plate e and Sleeve b, and a thrust bush f increases, and it becomes causes, such as 
wear of these members, and damage or printing. 

[0012] Moreover, when Shaft b and the joint strength of Rota a fall, conclusion with Rota a and Shaft b 
separates by an external vibration or impression of an impact, or assembly precision, such as squareness 
of Rota a to Shaft b, gets worse, and there is concern to which rotation precision falls. 
[0013] Furthermore, if the center-of-gravity location of a rotation member estranges in the direction of 
an axis from bearing, since the viscosity of oil will fall by thermal expansion at the time of an elevated 
temperature, bearing rigidity will also fall inevitably and rotation precision, such as aggravation of 
NRRO (non-repeatability deflection component), will fall. For this reason, in order to be stabilized and 
to support Rota a, high bearing rigidity is needed, but when there is dimensional constraint for thin- 
shape-izing, there is a limitation in strengthening of bearing rigidity of the radial bearing section 
determined by bearing width of face and the bearing span naturally. With this, since bearing rigidity 
becomes superfluous conversely at the time of low temperature with the high viscosity of oil and the 
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damping effectiveness by oil seldom acts, the responsibility over vibration or an impact will be in a 
sensitive condition. That is, the circumference component of a deflection resulting from the exciting 
force of vibration and the impact which were impressed to the spindle motor increases, and centering on 
the center-of-gravity location of rotation flank material, Rota a will sway greatly according to the shape 
of an umbrella, and it will turn around it. 

[0014] Since in the case of the spindle motor used especially with a disk driving gear in addition to the 
lead write error of the above-mentioned data direct contact on the recording surface of a record disk and 
a head will arise and physical destruction will occur when the circumference of the deflection by 
resonance increases, it is necessary to control this as much as possible. 

[0015] This invention aims at offering the disk driving gear which equipped with this spindle motor the 
spindle motor list which can attain [ thin-shape-izing, an improvement of rotation precision, such as a 
circumference of the deflection of Rota, prevention of the outflow of oil, and ] improvement in 
dependability in an endurance list at coincidence. 
[0016] 

[Means for Solving the Problem] While extending invention according to claim 1 to the method of the 
outside of radial in one edge of a bell shape sleeve, the inner skin of this sleeve and the shaft which 
counters radial through a clearance, and tiiis shaft while one field resembles one end face of this sleeve, 
and the disc-like thrust plate which counters in the direction of an axis through a clearance at the other- 
end section of this shaft and is attached One end face of this sleeve, and Rota which has the circle 
configuration flat side which counters in the direction of an axis. The bush with which the other-end 
section of this sleeve is equipped and which counters the field list of another side of this thrust plate in 
the direction of an axis through the end face and gap of this shaft, The oil held continuously, without 
breaking off in the clearance formed [ this shaft list ] between these bushes at this thrust plate and this 
sleeve list, respectively is provided. It is the spindle motor which supports relative rotation with this 
bush at this thrust plate and this sleeve list using the dynamic pressure by which induction is carried out 
to this oil in this shaft list. Between the inner skin of said sleeve, and the peripheral face of said shaft In 
the direction of an axis, the radial bearing section of a pair estranges mutually and is constituted. To one 
field list above of said thrust plate at the field list of between the other-end sides of a sleeve, and another 
side of said thrust plate between bushes The cylinder wall which the thrust bearing section is constituted, 
respectively, and hangs from said circle configuration flat side in said Rota, and counters radial through 
the peripheral face and gap of said sleeve is established. The gap formed between the inner skin of this 
cylinder wall, and the peripheral face of said sleeve Along with ******^ the clearance dimension of this 
gap constitutes the taper seal section expanded gradually from this circle configuration flat side. Said oil 
While being continuously held to said taper seal section through between said circle configuration flat 
sides and one end faces of said sleeve An interface with air is formed only in said taper seal circles, and 
the spiral slot for energizing said oil to the method side of the inside of radial is formed in said circle 
configuration flat side and one [ at least ] field of one end face of said sleeve. 

[0017] This configuration is arranging the taper seal section in the periphery section of the radial bearing 
section in the spindle motor using the hydrodynamic bearing which uses oil as a working fluid. The 
taper seal section does not lap in bearings and the directions of an axis, such as the thrust-bearing section 
or the radial bearing section. At the same time it maintains the configuration which enables thin shape- 
ization of a spindle motor to a circle configuration flat side and one [ at least ] field of one end face of a 
sleeve By preparing the spiral slot for energizing to the side which estranges oil from the interface of the 
oil and air which are formed in the method side of the inside of radial, i.e., taper seal circles The ** seal 
section is constituted between the taper seal section and dynamic pressure bearing, and seal 
reinforcement is highly maintained by making the centrifiigal force by high-speed rotation oppose. 
[0018] In the spindle motor according to claim 1, said sleeve is formed for invention according to claim 
2 from porous oil impregnation sintering material. The sleeve made from this oil impregnation sintering 
material While inner fitting is carried out to approximately cylindrical housing, between the inner skin 
of this housing, and the peripheral face of the sleeve made from this oil impregnation sintering material 
The free passage hole which enables mutually the free passage of said oil held between said oil which 
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penetrates this sleeve in the direction of an' axis, and is held between the other-end sides of a sleeve at 
one field list above of said thrust plate, said circle configuration flat side, and one end face of said sleeve 
is formed. 

[0019] In the spindle motor according to claim 2, said sleeve is formed for invention according to claim 
3 fi-om the porous oil impregnation sintered metal. 

[0020] Invention according to claim 4 has the rotor hub which said Rota fixes to the peripheral face of 
the approximately cylindrical seal bush where said cylinder wall hangs from the radial heel of one 
[ this ] direction end face of an axis while while is equipped with the other-end section of said shaft and 
the direction end face of an axis makes said circle configuration flat side, and this seal bush in the 
spindle motor according to claim 1 to 3. 

[0021] The step invention according to claim 5 carries out [ the step ] a cavity to the inner skin of said 
rotor hub at the method of the outside of radial while the lobe which projects in the method of the 
outside of radial is prepared in the peripheral face of said seal bush in the spindle motor according to 
claim 4 is prepared, and said rotor hub is concluded by said seal bush so that this step and this lobe may 
fit in each other. 

[0022] In the spindle motor according to claim 1 to 3, while one field has the seal washer of the shape of 
sheet metal which makes said circle configuration flat side, said cylinder wall bends the radial heel of 
this seal washer in the direction of an axis, and, as for invention according to claim 6, it is formed, as for 
said Rota. 

[0023] In the disk driving gear with which it is equipped with the disc-like record medium which can 
record information, invention according to claim 7 is equipped with the spindle motor indicated to claim 
1 thru/or either of 6 as said spindle motor while it has housing, the spindle motor which is fixed to the 
interior of this housing and made to rotate this record medium, and an information access means for 
writing in or reading information to the necessary location of this record medium. 
[0024] In addition, invention indicated to claims other than claim 1 is explained in full detail in the 
gestalt and effect of the invention of implementation of the following invention about the principle in 
the operation effectiveness list by the configuration of invention concerning each claim, in order to 
avoid the duplicate publication about the configuration adapted to the operation gestalt of this invention. 

[0025] 

[Embodiment of the Invention] Although the **** operation gestalt of the disk driving gear hereafter 
equipped with the spindle motor and this concerning this invention is explained with reference to a 
drawing, this invention is not limited to the example shown below. In addition, although the vertical 
direction of each drawing is made into the "vertical direction" for convenience in explanation of this 
operation gestalt, the direction in the actual attachment condition of a spindle motor is not limited. 
[0026] (1) The spindle motor of the 1st operation gestalt illustrated by the block diagram 2 of a spindle 
motor Approximately cylindrical seal bush 2a and shaft 2b attached in the shape of the same axle to this 
seal bush 2a, Rotor hub 2c which fixes to the peripheral face of seal bush 2a, and holds record disks (it 
illustrates as a disk plate 52 in drawing 4 ), such as a hard disk. Rota 2 which consists of disc-like thrust 
plate 2d extended to the method of the outside of radial from the peripheral face of the fi-ee edge (the 
side attached in seal bush 2a is the edge of the opposite side) of shaft 2b, It has the bell shape housing 6 
which fixed to circular boss section 4a prepared in the bracket 4, and the same bell shape sleeve 8 
attached in this housing 8. The inferior-surface-of-tongue side of a rotor hub 2 is equipped with York 10, 
and the Rota magnet 12 is attached in the inner skin of this York 10 by means, such as adhesion. 
Moreover, the peripheral face of circular boss section 6a is countered radial [ this / Rota magnet 12 and 
radial ], and a stator 14 fixes. 

[0027] The through tube penetrated in the direction of an axis is prepared in the core at the sleeve 8, and 
while shaft 2b is inserted in this through tube, the peripheral face of shaft 2b and the inner skin of a 
through tube have countered radial through a minute gap. The end face by the side of the upper part of a 
sleeve 8 is attached so that it may become an end face by the side of the upper part of housing 6, and the 
height location of abbreviation identitas, and the end face by the side of the lower part of a sleeve 8 has 
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countered in the direction of an axis through thrust plate 2d an upper part side face and a minute gap. 
The end face by the side of the upper part of a sleeve 8 has countered the housing 6 list in the direction 
of an axis through the lower part side face and gap of seal bush 2a. 

[0028] Moreover, while the inner skin by the side of lower part opening of housing 8 counters radial 
through thrust plate 2d a peripheral face and a gap, the step is prepared succeeding the inner skin by the 
side of this lower part opening. The thrust bush 16 which blockades lower part opening of housing 8 is 
attached in the step prepared in housing 8, and the upper part side face of this thrust bush 16 has 
countered in the direction of an axis through thrust plate 2d a lower part side face and a minute gap. 
[0029] The gap formed at these housing 6 list between the end face by the side of the upper part of a 
sleeve 8, and the lower part side face of seal bush 2a, The minute gap formed between the inner skin of 
the through tube of a sleeve 8, and the peripheral face of shaft 2b, The minute gap formed between the 
end face by the side of the lower part of a sleeve 8, and a thrust plate 2d upper part side face, the 
clearance formed between the inner skin by the side of lower part opening of housing 6, and the 
peripheral face of a thrust plate 4 - further In each clearance which is continuing and these-continues, 
all the minute gaps formed between the upper part side face of a thrust bush 16 and a thrust plate 2d 
lower part side face are held continuously, without oil breaking off, and constitute the bearing of full 
philharmonic structure. 

[0030] Direction slot of axis 8a which results in the end face by the side of a lower part is prepared in 
the peripheral face of a sleeve 8 from the end face by the side of the upper part. Sleeve 8 to the inner 
skin of housing 6 fiirthermore, by being attached By direction slot of tihese axes 8a, and the inner skin of 
a sleeve 6 In housing 6 list, between the end face by the side of the upper part of a sleeve 8, and the 
lower part side face of seal bush 2a The free passage way 9 where oil is held succeeding the oil which 
opened the minute gap formed between the gap formed, the end face by the side of the lower part of a 
sleeve 8, and a thrust plate 2d upper part side face for free passage, and was held in these clearances is 
formed. In addition, the dimension of the clearance formed in this free passage way 9 is set up so that it 
may become larger than any of the above-mentioned continuous gap. 

[0031] (2) The dynamic pressure generating groove array of the pair by the herringbone grooves 18a and 
20a of the shape of a character of abbreviation "**" constituted by connecting with the inner skin of the 
through tube of the configuration sleeve 8 of bearing the spiral slot of the pair which inclines in the 
opposite direction is estranged and formed in the direction of an axis, and the lower radial bearing 
section 20 is constituted by the up radial bearing section 18 list between the peripheral faces of shaft 2b. 
[0032] The direction dimension of an axis is formed in size rather than the spiral slot where the spiral 
slot located in an upper part side is located in a lower part side, and herringbone groove 1 8a of the up 
radial bearing section 1 8 is formed so that oil may be pushed in and pushed in in the direction of thrust 
plate 2d and ** may arise, at the same time the maximum point of dynamic pressure occurs by the part 
deflected from the core of bearing to the lower part side according to rotation of Rota 2. The internal 
pressure of the oil held in this gap that pushes in and is located in a lower part side rather than the up 
radial bearing section 18 by ** is maintained more than atmospheric pressure. 
[0033] moreover , although herringbone groove 20a of the lower radial bearing section 20 be form so 
that the spiral slot locate in an upper part side and the spiral slot locate in a lower part side may serve as 
the equal direction dimension of an axis substantially , and the maximum point of dynamic pressure 
occur near the core of bearing according to rotation of Rota 2 , it push into herringbone groove 18a of 
the up radial bearing section 18 to oil [ like ] , and ** do not give . 

[0034] with the maximum point of the dynamic pressure generated in the upper part and the lower radial 
bearing sections 18 and 20, respectively, a revolving-shaft alignment is received in Rota 2 at the same 
time alignment of Rota 2 is performed - falling (inclination) - when it generates, it acts as the stability. 
[0035] Spiral groove 22a is formed in the end face by the side of sleeve 8 lower part, and the up thrust 
bearing section 22 is constituted between the upper part side faces which are thrust plate 2d. this spiral 
groove 22 a have a pump in configuration so that the dynamic pressure which act on a method [ of the 
inside of radial ] ( i.e. , shaft 2b ) side may generate oil according to rotation of Rota 2 , and the 
maximum point of dynamic pressure occur shaft 2b and thrust plate 2 d near the boundary section by 
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collaboration with the dynamic pressure of the up thrust bearing section 22 which generate by spiral 
groove 22 a , and the dynamic pressure which generate in lower radial dynamic pressure bearing 20 . 
[0036] Furthermore, spiral groove 24a is formed in the thrust bush 16 upper-part side face, and the lower 
thrust bearing section 24 is constituted between the lower part side faces which are thrust plate 2d. This 
spiral groove 24a has the pump in configuration, and the maximum point of dynamic pressure generates 
it near the core of bearing so that oil may be pressed according to rotation of Rota 2 to a method of 
inside of radial, i.e., revolving-shaft alignment, side. 

[0037] With the maximum point of the dynamic pressure generated in the lower radial bearing section 
20 in up thrust-bearing section 22 list, and the maximum point of the dynamic pressure generated in the 
lower thrust-bearing section 24, thrust plate 2d, it was pressed from the upper and lower sides, and has 
set in the location where these dynamic pressure balances, and thrust plate 2d, a paraphrase, then the 
vertical direction location of Rota 2 are stabilized. 

[0038] By the way, although the internal pressure is maintained more than atmospheric pressure, all the 
oil held in the clearance to the oil generated by herringbone groove 18a of the up radial bearing section 
18 in which it pushes into and is usually caudad located rather than the up radial bearing section 18 by 
**, as described above When the error at the time of recessing of herringbone groove 18a arises, the 
inner skin of a sleeve 6 or the peripheral face of shaft 2b is processed in the shape of a taper. When the 
clearance dimension of the minute gap between the inner skin of a sleeve 6 and the inner skin of shaft 2b 
is formed in an ununiformity The internal pressure of the oil held in the gap formed between the inner 
skin by the side of lower part opening of the housing 6 by herringbone groove 18a on which it pushes 
into, and ** is fully obtained and **** and dynamic pressure cannot act easily, and a thrust plate 2d 
peripheral face may turn into negative pressure. In addition, negative pressure here means the pressure 
below atmospheric pressure. 

[0039] the problem which the air which melted in oil air bubbles-ize, appear at the time of a filling with 
oil activity etc., and will influence the problem which influence the endurance and the dependability of a 
spindle motor of air bubbles carry out cubical expansion by a temperature rise etc. soon, and make oil 
flow into the bearing exterior, or the rotation precision of a spindle motor call generating of vibration 
and the aggravation of NRRO by a dynamic pressure generating slot contact air bubbles, for example if 
negative pressure arise in oil occur. 

[0040] Moreover, the case where the error at the time of recessing of herringbone groove 18a arises 
contrary to this. Or the inner skin of a sleeve 6 or the peripheral face of shaft 2b is processed in the 
shape of a taper. When the clearance dimension of the minute gap between the inner skin of a sleeve 6 
and the inner skin of shaft 2b is formed in an ununiformity Fault surfacing by herringbone groove 1 8a to 
which it pushes in, ** becomes strong too much, the oil internal pressure by the side of the lower thrust 
bearing section 24 exceeds the internal pressure of the oil by the side of the up thrust bearing section 22, 
and Rota 2 surfaces more than the specified quantity may occur. 

[0041] If such fault surfacing occurs in Rota 2, wear by contact to a thrust plate 2d upper part side face 
and the end face by the side of the lower part of a sleeve 8 will occur, and it will become the cause 
which spoils dependability in the endurance list of bearing. In addition, since contiguity arrangement of 
the recording surface and the magnetic head of a hard disk is extremely carried out with high-capacity- 
izing of a hard disk in the case of the spindle motor for a hard disk drive, there is concern which 
destruction by contact to a hard disk and the magnetic head generates. 

[0042] Carrying out a deer In housing 6 list, between the end face by the side of the upper part of a 
sleeve 8, and the lower part side face of seal bush 2a The free passage way 9 where oil is held 
succeeding the oil which opened the minute gap formed between the gap formed, the end face by the 
side of the lower part of a sleeve 8, and a thrust plate 2d upper part side face for free passage, and was 
held in these clearances Opening is carried out above the gap formed between the irmer skin by the side 
of lower part opening of housing 6, and a thrust plate 2d peripheral face. Even if air bubbles are 
generated in the oil held in the gap formed between the inner skin by the side of lower part opening of 
housing 6, and a thrust plate 2d peripheral face It is sent to the gap side formed through this free passage 
way 9 at housing 6 list between the end face by the side of the upper part of a sleeve 8, and the lower 
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part side face of seal bush 2a, and is eliminated. Moreover, also when [ which is depended on 

herringbone groove 18a ] it pushes in and ** becomes strong too much, it is adjusted by this free 
passage way 9, and balance of oil internal pressure is aimed at. Therefore, the problem resulting from 
fault surfacing of air bubbles or Rota 2 is avoided by the free passage way 9. 
[0043] (3) Explain the configuration of the seal section in this operation gestalt to style Shigeji of the 
seal section with reference to drawing 3 . In addition, drawing 3 is the partial expanded sectional view 
expanding and showing some spindle motors illustrated to drawing 2 , 

[0044] In drawing 3 , as for the peripheral face of the housing 6 which hits the periphery side of the up 
radial bearing section 18, inclined plane 6a is formed so that the outer diameter may reduce the diameter 
along with ****** from the end face by the side of the upper part of housing 6 as it goes to a lower part 
side that is,. Moreover, step 6b of the shape of a circular ring which becomes the peripheral face of 
housing 6 from the vertical plane six bl which follows this inclined plane 6a, and the inclination flat 
side six b2 which inclined in the lower part side slightly toward the method of the outside of radial from 
this vertical plane six bl is prepared. 

[0045] Moreover, as for seal bush 2a, the cylinder wall two al which is a major diameter and has inner 
skin [ major diameter / outer diameter / by the side of the upper limit side of a sleeve 8 / slightly ] from 
the rim of the lower part side face of seal bush 2a has hung to the lower part side rather than housing 6. 
[0046] The oil held in the clearance formed at housing 6 list between the upper part side edge side of a 
sleeve 8 and the lower part side face of seal bush 2a Internal pressure, an atmospheric pressure, etc. of 
oil balance in the gap of the shape of a taper which a clearance dimension expands gradually, and an 
interface with air is formed and it is held as it goes to the lower part side formed between the inner skin 
of the inclined plane 6a and the cylinder wall two al which were prepared in the peripheral face of 
housing 6. That is, the taper seal section 26 is constituted by the gap of the shape of a taper formed 
between inclined plane 6a prepared in the peripheral face of housing 6, and the inner skin of the cylinder 
wall two al. 

[0047] In addition, since the bearing of the spindle motor in this operation gestalt is frill philharmonic 
structure as described above, the oil held in bearing is exposed to the open air in this taper seal section 
26, and all bearing space other than taper seal section 26 is filled with oil. 
[0048] That is, the amount of be [ although the amount of maintenance of bearing of the full 
philharmonic structure where oil is held over the whole inside of bearing of oil naturally increases / 
many amounts of the oil held in bearing ] of the oil which carries out the increment in the volume by a 
temperature rise etc. so much increases. 

[0049] However, by considering as the configuration which can take the long gap of the shape of a taper 
which arranges the taper seal section 26 to an outer-diameter side rather than bearing, and makes it a 
major diameter, and fimctions as the seal section, the oil which flows from bearing even if it is the 
bearing of frill philharmonic structure with many amounts of maintenance of oil can be held certainly, 
and it becomes possible to prevent the outflow of oil. 

[0050] Moreover, it becomes possible to also prevent the outflow of the oil by the oil migration in which 
oil diffuses a member front face as **** by applying an oil repellent agent to the vertical plane six bl 
and inclination flat side 6b2 grade which constitute the inner skin by the side of the lower part edge of 
the cylinder wall two al, and step 6b. 

[0051] By carrying out a **** configuration, the taper seal section 26 is not arranged in the condition of 
having aligned in bearing and the vertical direction. For this reason, also when a spindle motor is thin- 
shape-ized, while the effect to the conclusion section of seal bush 2a and shaft 2b is stopped to the 
minimum by bearing width of face and the bearing span list and the bearing rigidity of the upper part 
and the lower radial bearing sections 18 and 20 and the joint strength of seal bush 2a and shaft 2b are 
maintained highly, the center-of-gravity location of Rota 2 is not estranged from bearing, either. 
Therefore, it becomes possible to control the circumference of the deflection of Rota 2 etc. and to rotate 
with a sufficient precision, and it becomes possible to prevent contact sliding with shaft 2b and thrust 
plate 2d, and a sleeve 6 and a thrust bush 16, and to prevent generating of the various problems resulting 
from lack of the joint strength of seal bush 2a and shaft 2b, while becoming possible to avoid wear, 
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damage or printing of these members, etc. ' 

[0052] Furthermore, it adds to the spindle motor of this operation gestalt at the above-mentioned taper 
seal section 26. The location which counters in the end face and the direction of an axis of the upper part 
side of the housing 6 of the lower part side face of seal bush 2a, Rather than the free passage way 9, 
namely, in the location by the side of the method of the inside of radial It follows on rotation of Rota 2. 
In housing 6 list between the upper part side edge side of a sleeve 8, and the lower part side face of seal 
bush 2a It is prepared as spiral slot 28a of the pump in configuration which pushes in and carries out 
induction of the ** which acts on the method of the inside of radial to the oil held in the clearance 
formed illustrates to drawing 4 , and the *♦ seal section 28 is constituted. In addition, this spiral slot 28a 
can be formed comparatively easily and cheaply by approaches, such as electrochemical machining and 
coining. 

[0053] In addition, since dynamic pressure for spiral slot 28a prepared in the ** seal section 28 to 
stabilize the direction location of an axis of Rota 2 is not generated, the precision prescribe over 
recessing is eased in [ grooves / 22a and 24a / which are prepared in the upper part and the lower thrust- 
bearing sections 22 and 24 / spiral ] comparison. 

[0054] If a spindle motor accelerates, since the effect of a centrifugal force to oil will also become large, 
when the taper seal section 26 has been arranged to the method of the outside of radial rather than 
bearing, there is concern which the oil which flows from bearing increases. However, it will push into 
the section reached from the bearing to the taper seal section 26 with constituting the ** seal section 28 
to the oil which spiral slot 28a generates, ** will rival or exceed with a centrifugal force, and the oil 
inflow to the taper seal section 26 will be restricted. Therefore, it becomes possible to correspond also to 
the further improvement in the speed of a spindle motor. 

[0055] (4) While the flange two a2 which projects in the method of the outside of radial is formed in the 
peripheral face of the cylinder wall two al as shown in the conclusion structure and drawing 3 of a seal 
bush and a rotor hub Corresponding to this flange two a2, the step 2c 1 which carries out a cavity to the 
method of the outside of radial at an inner skin lower part flank is formed in rotor hub 2c, and seal bush 
2a and rotor hub 2c are concluded so that these flanges two a2 and a step 2c 1 may fit in each other. 
[0056] By thus, the thing for which seal bush 2a and rotor hub 2c are concluded so that a flange two a2 
and a step 2c 1 may fit in each other Positioning of the vertical direction of rotor hub 2c not only 
becomes easy, but record disks, such as a hard disk, are mounted in rotor hub 2c. Generating of the 
problem that the vertical direction location of rotor hub 2c shifts in the clamp stress generated when this 
is held fixed by a clamper etc., or conclusion with seal bush 2a and rotor hub 2c separates can be 
prevented as much as possible. 

[0057] (5) It is also possible to constitute the taper seal section and the ** seal section by another 
member with a rotor hub as it replaces with the operation gestalt of the 2nd operation gestalt above 1st, 
for example, being illustrated to drawing 5 . In addition, in the spindle motor illustrated by drawing 5 , 
the number same about the part which has the same configuration as the spindle motor of the 1st 
operation gestalt is attached, and explanation is omitted. 

[0058] The spindle motor of the 2nd operation gestalt of this invention is replaced with seal bush 2a in 
the 1st operation gestalt, and forms each seal section with the seal washer 30 of the shape of circular and 
sheet metal attached in the peripheral face of shaft 2b so that it may be illustrated by drawing 5 . 
Moreover, rotor hub 2c* is concluded shaft 2b and directly at the upper part side of the seal washer 30. 
The seal washer 30 is formed of plastic working, such as press working of sheet metal, in the plate-like 
member, and consists of disc-like section 30a which counters housing 6 list in the direction of an axis 
through the upper part side edge side and gap of a sleeve 8, and cylinder wall 30b formed by bending the 
radial heel of this disc-like section 30a. 

[0059] The ** seal section 28 is constituted from spiral slot 28a being prepared by the lower part side 
face of disc-like section 30a, and the irmer skin of cylinder wall 30b is countering inclined plane 6a 
formed in the peripheral face of housing 6, and radial, and the taper seal section 26 is constituted. In 
addition, about the fimction and the operation effectiveness of these tapers seal section 26 and the *♦ 
seal section 28, it is the same as that of the spindle motor of the 1st operation gestalt. 
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[0060] In the spindle motor of this 2nd operation gestalt, it is that rotor hub 2c* uses as another member 
the member which constitutes the taper seal section 26 and the ** seal section 26, and processing of 
rotor hub 2c' is easy-ized, and low cost-ization of a spindle motor is attained. 

[0061] (6) The internal configuration of the common disk driving gear 50 is shown in the block diagram 
6 of a disk driving gear as a mimetic diagram. The interior of housing 51 forms clean space with little 
dust, dust, etc. to the degree of pole, and the spindle motor 52 with which it was equipped with the disc- 
like disk plate 53 which memorizes information is installed in the interior. In addition, inside housing 
51, the head migration device 57 in which information is written to the disk plate 53 is arranged, and this 
head migration device 57 is constituted by the actuator section 54 which moves the head 56 which write 
the information on the disk plate 53, the arm 55 supporting this head, a head 56, and an arm 55 to the 
necessary location on the disk plate 53. 

[0062] While enabling low cost-ization at the thin shape-ized list of the disk driving gear 50 by using the 
spindle motor of each above-mentioned operation gestalt as a spindle motor 52 of such a disk driving 
gear 50, it can respond to compaction of a seek time by improvement in the speed of a spindle motor 
being attained at the high capacity-ized list of the further disk. 

[0063] As mentioned above, although 1 operation gestalt of the disk driving gear equipped with the 
spindle motor and this according to this invention was explained, various deformation thru/or 
corrections is possible for this invention, without not being limited to the starting operation gestalt and 
deviating from the range of this invention. 

[0064] For example, the sleeve 8 chooses from the oil impregnation sintered metal of the porosity which 
sintered the pure metal material or copper powder of an aluminum system, such as an ingredient, a 
copper system ingredient, and a stainless steel rope, the end of iron powder, etc., and sank in oil etc. 
suitably and is usable. 

[0065] Since further much oil will especially be held at bearing circles rather than the part which sinks 
in in oil into an ingredient, and the bearing of full philharmonic structure mentioned above when a 
sleeve 8 is formed from a porous oil impregnation sintered metal, even if it is a thin spindle motor, 
especially the configuration of this invention with easy reservation of the volume of the taper seal 
section 26 is advantageous. 

[0066] moreover, each above-mentioned operation gestalt setting — the herringbone groove of the 
radial bearing section — the inner skin of a sleeve ~ moreover, although the configuration which 
prepared the spiral groove of the thrust-bearing section in the lower part side-face [ of a sleeve ] and 
upper part side side of a thrust bush is raised and explained to an example, of course, can apply this 
invention to the peripheral face list of a shaft also in the configuration which established the dynamic 
pressure generating slot in the vertical side of a thrust plate 
[0067] 

[Effect of the Invention] According to the spindle motor of claim 1 , it becomes possible thin-shape-izing 
of a spindle motor, an improvement of rotation precision, such as a circumference of the deflection of 
Rota, prevention of the outflow of oil, and to attain improvement in dependability in an endurance list at 
coincidence. 

[0068] According to the spindle motor according to claim 2, while discharge of air bubbles is attained 
also in the bearing of full philharmonic structure, the internal pressure of the oil of bearing circles can be 
balanced and it becomes possible to prevent generating of fault surfacing of Rota. 
[0069] According to the spindle motor according to claim 3, even when a sleeve is formed from porous 
oil impregnation sintering material, it becomes possible to prevent the outflow of the oil resulting from 
the increment in the volume at the time of a temperature rise. 

[0070] According to the spindle motor according to claim 4, even if it is Rota of a configuration 
complicated in comparison, it becomes possible to easy-ize processing. 

[0071] According to the spindle motor according to claim 5, while positioning of the vertical direction 
of a rotor hub becomes easy, it becomes possible to prevent the gap of a rotor hub and the blank of 
conclusion with a seal bush by the stress at the time of disk mounting. 

[0072] According to the spindle motor according to claim 6, while processing of a rotor hub becomes 
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easy, the taper seal section and the ** seal section can be formed easily, and a motor can be low-cost- 
ized. 

[0073] According to the disk driving gear according to claim 7, while enabling low cost-ization at a thin 
shape-ized list, it becomes possible by improvement in the speed of a spindle motor being attained to 
correspond to compaction of a seek time at the high capacity-ized list of the further disk. 



[Translation done.] 
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1]mzM\^ttnm^<r):^y:^hru-\-b. 

h<r)mif<r>mmz^znmft^ix^bmz. mxu-^cr) 
-fjcommbnmifmznf^th nm^'^im^^^h 

o-rJ't. m^J'-:fff)mj<^mS!Hzm^^m:!^'^^ 

hyu-hcr,mi]C7)m^t.mzmi^^ y h«oj®ffit 
iiYixmiiimzn\^ti'/-v>':Lb. wa^^-yhm/ 
i,zux ^xhru-vbu^o- ym/i,zi^y -vi^j-b 
<mmzifi^timwL^ixhm^n\,zmnxhzb-^j:<'& 
W^Lxm^tih^^ )VbimLXii^ . Ui^^yv 
mi,zuxyx vrv-vbux^j -ym/i,zu.f •> 
:Lb<r)mm:im^ Mzmm^timm^:m\^x^ 

MRi/mii^^y hconmrnbc^mzii, -ncoyi^r 
jm^mmmzmmij\^iztmLxm&^ti. mix 
vxvrv- Y<r)--)i<mmfmiSzx ^i-y<nmi<r) 
w b <mmmi.x vxvrv-v (r>mi<mm\.z 

'^y'y:Lb<rmz\,i. ^il^iXXyXVWtm^^m 

fi.. imu-9\.z\imi!mm-wm^hm\.^-o^ 

iix^)-ycr,^mmb'm.^iKLx^-yimznmh 

^mmb(rmz^^-^i\.hwmi,t. mm^^^t^h 

m.h \z-r>KXWm^sr)m(^tmm:k^h'r-)^ 

->^^-)V^t.XW^\^XWc^^1Xhb^l,Z. mzT- 
)'^i/-mUzii\\x<r>f^-&%.b<r,W^t^ie^^ix. t 

f^. minm^¥imbmix>j-yeo-ijmm(r)ii'- 

n^^thtzvxoxju ^fvmm&L^iix^^i, 
[0017] zmmi. :^^f\^i:mm.tiib ixm^ 



7Ji'm^^mmmzT-j'<'^-)\^^mw.th z b 

b\,^'>fzm^^bm^1fmzm^J:(^i'. xi^ybvp^- 
^mmit^-^miztm^mrnhbrnm^z. m 

mzmfS.^tih^^ )\^b^bcr)^mf)-mmmiz 

mti>fzib(7)XJ-<^ yjmimiihZbX. •rw^V 
mete J: I. S'i:^:^3tc*f lirS ZbT^ i^-fl^&im 

[0018] if^3S2 tcie«<oi6BHw, if^Ji i tiesi 

^mmnt-hmfS.^tixi5^ . u^mmtmcoxo 
-ya. mmm^^^i^'yymm^tii,bm. m 
f^^'jyt^mmmb mmimw^x u -ymm 
Ht^ofatti, ux^)-y^mm.Mz9MLSuomu 
xy7.hr v-h <D-:H<mmfmi<<zx o -ycowi 
mm b comzu.^^ ti I mti^ ^)Vb Birienje«¥ii 
mbimx u -y0>-'-^<mmb <rm\.zm^tihmi 
^Mvb imizmi-^mbthms^m^^ixx\^ 

[0019] mim3\,ztmimmi. ma^2izm, 
[0020] mimA \,ztmm.mi. m^n i :j!jM3 

(0\YfiiMzW&<r>x\^yV)V^~'^iz)i\.\x. ffieu 

«igs:^r(6i^ffl(7)ii£g:^isjjfha*i5*. <5iineR(i!sa5*5ST 

[0021 ] W««5 {Cie^<7)^B3{i^ lf*iH4 tClBiii 

<r>x\f:y V)\^^—Sf\,z^\\x. friev-;i^y y xaoi-l. 

^fflicfi , mi-)jm-n\.zm^ti>^\&mmf.i htix 
\^hbMz. mi.n-'?j^y<^nwm>,z^t^mmij 
\,z\mfmuimiihtixi5'o. mti^—^j^y^m. 

[0022] i«^3i6 {zim(r>%mi. rn^rn 1 7!)^3 

~)vr;-,i^^^^thb^\,z, mtm^mi. W,^-iv 
iXX\^h. 

[0023] m^mi i<zim(r>%m±. tt ieiit^ 

X. fs^'jyyb. w^^'Jyf^(7)mm%^tmi. 
mmmn^^i>x\iyY)v^-9b. mmm<^ 



U5) 



LT. i«^l;!>M6«v^■ri^*H=ial^Uv:;^eyH;^ 

[ 0 0 2 4 1 i^. 19*5 1 mcomcmizimtim 
li. ^m<7>mmmizmuzmmzmtii><r)Vh 

<^mmzx h mmzm^z ^<r>wm^zm t t{± , tie 
wn<r>m.<mmm%^mmmzi5\.^xmmh , 

[0025] 

|jiBB-C{i:gS±#llffiiO±T:fr|6]5: r±T*|Slj tfl. 

X hv^^-^'«||^(7)^x^m®^ci5^tl>:^r|6IS: 

[00 26] ( 1 ) xt°yh';W^-:?Ofll^ 

BgP3fli^^Ov'-;U7yi^A2ai:. ^Ov—ypy-y 
V A 2 aiiznLX |BItttttJXH-tt^>iXl> x-v 7 h 2 b 
V— ;l/7' yi^jL2a£7)^'Hgffit|l*§it, J\-Y9 

^X^mmmT^X^ (04tfcV%-CT-f;^^«5 2 
fcLria*-ri>) Sr«j$1-|)n-:?yNy2ci:, i^^y 
V2hm^& (>'-/Py y>-i2aKaXWt^ilS 

-^'2i. y'j^'vVAi.zmthixk.vimif^mAaii.z 

#tS. D-:?yN7'2<0TiB(llt={i, 3-^ 1 0*«il« 

cicoa-^' 1 0(r)^mmiz{tx3--^-?y^^v v i 
2A^'««^^7)#S^^J:oTaX^'t^t^>i^•C^.^S. ttz. H 
m^'X^b a.(r>^mMl,Z(,i.:i<r>u—9-7'!^^-y M 2 1 

[ 0 0 2 7 ] 'J -^8 . +'C'a5{Cli^:^lfi]tK)i 

w![AznM^tix\^htmz. >'-Tyy2hmmmb 
mi^<r>nmmb^i. wbmt^:'kLx^m]^i<zn\^ 

<:0±*ffl!lc7)fflffii:B&|sI-i0il5$GSi:=5rl.<i: ^BXI+if^ 

ru- h 2 e^ff^L-nmrntm-m^^iKLxm^-nnz 
n^Lx\^h. j\'0iy>"/6m/{,zx^)-:rsff)}:.-nm 

xm.-n\^i,zn^Lx\^h. 

[0 0 28] t-t, f^'^'jy-/8<r>T-nwium<r)n^m 
xyxvri^-v2d<7i^mmtmMitLxm%. 
m<izmtitmz. :i<r>Timum<r)mm^zm. 



003-262217 (P2003-262217A) 

a 1 6o±:^rffl9iii«. ;^7;^hri'-h2d«oT^rlB!lffi 
[0029] z.tihJ^^'Jy'/emf^zx^)-:fs<r>±. 

■}im<^mm i:j/-/py>yi^A2a (7)T-nmm i:<7)mzm 
^L^ummt. xv-:r8mmii<^mmi^^y 

h 2 hmmmt <o^izmfS.^tiiwmmt . xv- 

um<r>fywmi:.xyxhyv~hA <r>9mm k <Dmzm 

mtxyx hru- h 2 dcoTummtcomzmm^ti 

miziii. :^^)uti<-i^mtiizb^j:<mmLxm^tix 
fcOs y/iy-t/mmco^ii^im^ix^^h. 
[0030] Kfc, X ^j-y8(7)mmizii. 
mmmi}' i^Ti}m(r)^m^zm^ mmm s a mm 
(>tix}i*), J\'yi^yy6<^mmizxu-y8mni 
htihzbizx^x. zil(,m^&1^\^m8ai:xv-y 

6<7)p^mmblZX':>X . >\^Vy^(>mf\iZX^)-y8 

<r)iLnm(r>&):. V—tVy -; i/a. 2 a(7)T:^ri!lffiJ:<0^ 

\zj&^^ixhum.x^)-y8(r>-fnm<mmtx'^x 

b^mm.^-^zh.t^imuzw^'^fx.fz^^AMzmL 
<mm9Uz'^n.%iium(r)-^mt. iLiiLtz^m. 

[003 1] ( 2 ) HfiSgpofiffife 

x^)-y8<nwm.(nnwm^z\,i. WL-thiimi<m 
^h-n<nx)M y)vm%^'m\.xmL'^ixm 
^Kjco^^cT^^oy^yf^-y^^ji-yiaa, 20a 
izx ^-■M(r)mEm.mmmmiifinztm ixm^^ 
tLxa*). >'^yh2h<o!'mmb(r>mz±si'^i^Tiu 
m^^ 1 8M.mzr^y'jT/m^^2 0i}im&$tix 

[0032] ilaJ^vT/HftSHS 1 8c7)A.ij 

i/fi^-yisaii. ±ifmiz{iLmthxJU y/m^tfi 
TumizfiLWrtixju ym^x 0 mmifi^-mi)^ 
izi,zm&$tixm, o-:j'2£oiHHKtc;st-c. wssp 

thbWimz. :^-^)i't:XyXhri'-h2d1]mzW 
LS^tsWljL^Eij^ittXomf&^ilX^^h, ZCOW 

ij2<^mz x-^x. ±m i^7)im^u la^'oi^TU 
mmsthmmiz^mtih:^^ fu^f^m^izfss. 
vxkizmztLh. 

100 3 3] tfc. TSii7 j^'r/HttgSB2 oco^y 

.-K-y^^;l/-7'2 0a«, ±1jmiZiitm-i>XJU'^/l' 
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[00343 ±^Rx/Tm i^'ryHftsaj 18, 2 or 

[ 0 0 3 5 ] ;^ 'J -f8T-^m<r>^miz\,±. x^u y/u 
tlXX^h, iOXA*>f 9yl'^^;l'-7'2 2 2 

mmzmtxi^^)v^^-n\^nn. r>t*)=y\yv 
2 hm^zmtmmm.-thi,o^^yr^ ymm 

WLTfcO. :^>'^M^;^/;^-y2 2a{^J:-5■c^4t 

Sgi32 0-C^-ri.i)Ei:Otail{CJ:^T. ^^^-7 1^ 2 
htXyX hru- h 2 d i:iO«|fgPf-ti£-Ci&ffii7)lfc«c 

[0 0 3 6] S^C. X^XhT'-yv-Al 6±^riSffitC 
ti, X.'nM7;I^/;W-7'2 4 a*>'J^^§^tTfcO, Xy 

X hru- h idffiTummtffimzT^x'^x 

SP24**m$itt:v^S. :ieOXJ'^^yj\^yjl^-f2 4 
ati, n-:?20llIiKCJ5t:.Tjr^;i'i&^:^ri6]i*i:^, 

[0037] ±g|5X5X hiMSa52 2MmcTa57 v7 
;Hll!Sa52 OT?6^-rS»EWffi^i:Ta5;^7;^ Ml 
gai2 4Tm-rSilE«0fig;*c^fc(wJ:oT, XyXh 
7'k-h2dH±T:^|6]*^^>ffff$n, 
7yx-ri,fiatciiv^T;^7Ahr^-h2d, mwf 

I b Q-^ 2<^±T:^i6naa*<3cS-r s . 

[0038] bZ^X. ±fEt^ci:fcO, ilSC^i^'T;!^ 
ttSSPl 80^^^ y^^^-yyj\^-yi8aizX':>X^ 

^•ti:i-^MzMtlWtTl^EizX^X. mmi±wi 

y=jTJimsui 8 J: *) i^TUiziimt mm^zm 

^ni^^Mi±X ^<r)p^Bi}<iMa±izm^til 
's'j yf^if^-yi^/i'-y 1 8 a<:o«jDiB#«oi^ll*< 
^tiTcJ^^, *l.ir>«;^'j-7*6<7)rt^fflj?»>-\'7h 

/6<:ortigfflt j^-v7 h 2 h(7)f^mmb<7)f§i</)m''fsm. 
<om-^t(^-i^~izm.^tit:m^mizii. ^vyf 

ft-r, ffiiEc7)f^fflnc<v\ /s^'jyy(>(r)T-n^um 

<r>fy^mbXyX hru-h 2 d<75i'|-iliffitc7)ia(Cj^^ 
Sixl.«rttftj^$iiS5r'f/K^rtE*<mEK:^rS« 



iW^LX\^i>. 

xwx. ^ifixm-t.m^zX'>x%m^wmwmL. 

ir'i)ViW^9VU'^b9i^^^hb^^'>-tzx\^yY)V^ 

-^mx'&.'>?mmmz^thwm. hh\^^ms.^ 

^mifi^bWfkth C: b t J: Sjii6col64-^N RRO 

[0 04 0] iixtUffit. A.i;y/;K->'^;l' 

-T" 1 8 a <7)?ijDlB#(^i^*i4 1 , J) I. V -"(i 
X 'J -^6 cOF^U^ffi-^i^-v- 7 h 2 bcO^I-iSfficOVi-f ilA-> 
*^T->'N'^^tCjPl$n , X U -7" 6 bi^AryV 

^^ixtzm^m^z[i. ^vyi^^^-yy)i'-:n8ai,z 
xiwv^i^mi}m<^j:*)t^\ r^xyxm^^2 

4 m<0:t-f ;H*lE*^±SI5X 5X h fItlSg? 2 2 ffl0^3j->f ;U 
iOrtE^ ±13 . n- 2 AM»JjUi)?±-r SJa??± 

[ 0 0 4 1 1 D-^J' 2 tcicoJ: ^ ^iiiJ?±*5f6^-t-S 
fc, X7Xb7'U-h2d<7)±^rffl!lffli:XD-7'8<7)T 

(Ti^^iitizb t^vv A-h'r -f x^^coieilSfc^m 

[0042] t*^L^*«A>. A';7i;y:/6MmcxU- 
7'8<7)±:friicOigffit >'-;U7'-y i/jL 2 atfOT:fe-|iffli; 

co^fc^iS ^ns^is^fcxu-ys (^T:S-il<o«ffi b x 
fxhzru-h2 dcr)±:ffmmbcomzm&^timA^ 
mmb^mmiK-yztii^^mi^izm^tifz^^Mz 
m^ix^-(fui}<9m^tii,'^mi)\ f\^>y^(> 
(VT-fjmumtrimm bx'^xvrx^-vid <ramm 
b<r)Wiizm^^ix?>^w.ffy±.-fnzmnLxti'o. A-^i/ 
yyb<niT-}im:im<riP^MMbxyxvrv-\'2d<r> 

^wmbcnmzm^^fihm'Mzm^fih:^^ )vp^ 
f,z%mm^Lxi^. za)^m,9i'Mtxf\^i/yy 

6Mt/{cx 'J ~^8<r>±Jjm<r>m&b i^~)V:r-y 2 
a<0T:^ffl!lffl t co^lcj^St^itl. ^Ptlit3^^>ixSfl^$ 
fll). *Jt^!Jy^.-K-y^^;P-7'i SatiSffta 
AE*^3S<=5rOt#'^ci@-^t, ^coaaSSQ tJ:oTP 
3r-f;H^E<^%»*««*»'i>*ll.. ^nX. ^ 

ffi9tj:o-c. §i?s^D-^'20jSf?±t2ieHi-sisia 

*<lll>B$ixl,. 

[0043] ( 3 ) iy-ii^cnrn'^ 

mzm3 i^m.Lx:^mmm.f.zmh i^-m<m^ 
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b ii)->h^tm-)j\izm-^'>xm^izT-}im\,zmL 
fzm^mme b 2tir>t,*j:h?im.<om>e b*«sit 

[00 4 51 tit, ;U:/y>'jL2a{i. n^-JViT 
C 0 0 4 6 ] 6 Mm-X U - 7" 8 co±:^(M« 

ffit y V i 2 a cnrumm t co^iz^B^^tii 
fmf^i>zm^titi:^-< Mi . f\^i^>i^6mnmz 
w.ihixtzmme a i <r>^mm<nmzm 

^^ixtz. T:^ii!itcf6i*^e Li-zt^'>xmmmi}m'd: 
m^-thT-j^i^<nwmMzi6\\x . it-i)v<Dn's.}:.± 
%&mifif<yyxL. m,b<r)^mm^Lxm^ti 
x\^h. oto, >\'^i^yy6<r)9\-mzm'fhixtz^ 
mme ai:nfgiS2 ai<r>fywmt(omzm^^ixtzT 
-^•^(omAzii -5Tt-a-2/-;i^2 etm^^tix 

[ 0 0 4 7 ] i^ii, ±iB t 0 , ^tmm.{zii\<fh 

X f y rJ' <7)«sgtt , y)Vy< >vm^Xh IZb 
^2 6Hzi5\>'X<DMmzm^LXii^ . r-A-=^- 

[0 04 8] OtO. ttSF*|£7):^f*fti5;t-5T3j-^;U*> 

^^^$^^l.7;^7 -fyi/^jScoWSti:, a^lcjj-.^/ucoffi 
[004 9] L*'L^*«^., T- ^'nV- yPgP2 6Sr, tt 

<^i*STj>-5Tt. m^m^(:>^x-tt^^)Uimmi.z 

fitter 

( 0 0 5 0 ] t^>:, R(S1S2 a 1 <0T:^^a5ffl<^)(*l)lffl 

^sau 6 b srflfBfe-r ssiiis 6 b 1 mmm^mm e b 

[00 51] »f<l«)«§*iSitt=J:oT, r-A'j/- 

fm2 6mssiit±r:f7mzm^\tt:mxm^ii 



2ati^^7h2bt <o^«lsa5^cJ^^s^*«S''J^lSfc 

®J64>it. ilSStTFaS^i^'T/HJggP 18. 2 0«OW 
^mm.t/i^-/uyy xa2ai:>-v7h2bi: O^jg 

^f)m<m^it&tmz. a-i'2<^mmm.i>m 
^m^mmthzbm^\ ^-yx. a—}f2<mix 

mmmm Lxm&^<^m-r^z t mmiz^j: o , 

i^-v7 h- 2 bSl^X^X h7'U— h 2 d fcX 'J-y e-S" 
^mz^j:ltmz. i^-;P7'-y>-a2ai:>'A'7h2b 

t <7)m^&coT^&^zimtm^<Dmm<7)m.m± 

•tlZtiMmz^j:h> 

[ 0 0 5 2 ] sic, :^mWBm(r)X\L'y [=)U^-^l,z 
li . ±ifix->' 2 6 tCjD X. . >'-)VZf >y A 2 

a<^T:firffl!lffi<OA't^ v'y 6 (^i^lWwffliB t fSilft^ri*! 
(;«f6l-ri.(i§. ^^:ip*.5IjlSS9J:0t>*g:^|6)f*i:^ 

WCX ';-7'8<^±:trlI!l3S®i: ;k:/-y 2 aOT 
>1&W^X)M v)Vm2 8 a*>'ll4 \iZWi^-th t 

ami'fi^iixis'o. mi^'-)i^2 8m^^ixx^-^ 
ym(^:mizx -oxitm}mii,s.'^mm&-^mxh 

[ 0 0 5 3 ] [Sii. mi^-Jl^2 8lzmif(>tllX/U y 
;l/«2 8aW, a-:^ 2commif\^iiS^:^^^^^tz 
iib<7)m&t:^thh<^XI>i^j:\'^cox. miaXizMth 

^mmi , ±umr^x yxv- niggij 22. 244= 

nmzmmtih, 

10 0 5 4] X\^y\i)U^-:^i)mmtt&k. i[4)V 
l,zmh'&^'-^<^^i>±%<^j:tfzih. T-AV-;U 

^2ein's.^x^h^-nmiii<zmLtzm^. «& 

ttSSP*>^>r->'^•v-;^g^2 6tTl^l)ES^^ 
«)x-;l^2 8S-«fiit-r&^tT\ XVN-^5;P?S2 8a 

[0055] {A) i^-)Vy^/i^3.h.u—!^J\7t<^m 

ttz.ms i,z7i^t t 0 , RfSis 2 a 1 <mmz\,i^ 

hkMz. o-:J'A7'2cWi, Z(nvyyi/U2a.2 

\,zn% vx mmfhrnfiz^-nm-n^zmk-thn. 

ai2c l*«ifttt<onti30, v:*V<5>79>'i^'a!2a2fc 



SSi 2 c 1 1 A<K 0 ^ 3 J: 0 >y i^a 2 a t D 

(00 5 6] Z</)i:olZ. 7 7yxgS2a2fcgSf2c 
1 1 "9^ 3 <k 3 tCx-yl^:/ / v-jL 2 a t o-^'yNT' 
2ci:*>msni.C:i:T. □-;?/n7'2 c<0±T:ft-l6] 

0. *>«.^->t±v'-;l'r'y>^a2ato-^'Ay2ci:<J5 
[00 57] (5) IS2C0|l!6Jg® 

[00 58] 125 (cas^$nS*n<. *^BJiOm2«|| 

i/-;l^y y>-i2 atCftxT. v'-v^ h 2 biOi-l-jgffil: 
SXfttt ^>^IS , nmofiK^^iO V— ;U9 -y v-v 3 0 (C 

Y3 0cO±:^Mcfc^'>Tn-:J'>'\7'2c ' **>'-v7h2 
btitJ#«3sS$ixTt^|.. v-yUV-yv-^SOti, T« 

m>mr\y:i.MiLm<^m&MiLi.z^'yxm^^tixi5 
•3, A.^i;>'^^6Mm=xy-7'8<o±:i5-ffl!l«iBtiai« 

^:frLT«IS:(jIfiIl=«r6]-rSTO^^SI53 0 at, icoPJ 
mm 3 0 a(7)it^fl:^[6li'h«g|5$rttlJf-ra t i o-C 

[0059] 0 ^<r)Tijmmzi,±. xju 7 

;^«2 8a*^i^^t'i^^l.^:tT^ iji^-;i^2 8*<tgfiK 
^/>:R®S^30bi^rtjgffiti, A'^yy 

m^m^mz-o\,\xii. mi«oii*fe)^ffimeyH;u 

[00 60] z<r>m2cr>mtmm(0x\:y}^/v^~9X 
ti. r-A->'-;Ug|52 6^il>'i)j^-;l^2 65:tSfi£-ri. 
a5tt2:n-:?yN7'2c' timmfThZiiV. o- 

[006 1] (6) 7'^;^^'iBii5ISOfl}Bg 

06^, -®«^:T'fX^IEi()^S5 0<7)|*ia5fi|B!i^« 

miZ'J^^^j:\>^9V-y^j:?EmimLXii<0, ^coif^mz 
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/5lc7)rtmc(i, r 'fX^'«5 3{c«L-Cffil8S:S!;^ 
S^-tl.'^-yF»Kl«i<85 7*^Ea$ix, CcO'V y H» 

iwi8fli5 7n. 'f^x9Wi5 3±mmm^m^'r& 

^•yH5 6, C:<0^ y K$:5:xS7-A5 5St^'v y H 
5 6 RX/T-l^ 55i'T<X9Wi53 ±.m^(nm.^Z 
^i)$-ti-|.7^'^juX-:?gC5 4 tJ: Offlfi£$itl>. 
[0062] Za)iio^j:T'(X9WS^5 0<nx\:y 
Y)V^—9 52 1 LX±si^mmmmcOX):;y]i;\,^- 

r/izi&axhmsimiz-rib^simz. xeyn/p*- 

[0063] Oh. ^^n^zm. ox\;y hVP^-rJ'at/ 

znmifzT ^ xmmmscD-mmmiz-^^^xm 

[0064] mm. x'j-ysii. r;u5-'>A^i7) 
ttm. rnTkm. x^yuxmt^^-ofz^co^mh 

m-^mmi^±mt- (^mmm ixm-^mxhi, 
[0065] fom. xv-y'8i:$'iLn(7ytmm 
^m^i^m^uzm^izii. ttmmz:^^ fiiji^^ti 

:f^)ii)m^umzmmtiiztt^j:^<ox. mmco 
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